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K-wefvM 

 

1|  (K) wjcwmR kZ© I wjcwmR aª“eK msÁvwqZ Ki| [Define Lipschitz 

condition and Lipschitz constant.]  

 (L) GKwU wØZxq µ‡gi Avw`gvb mgm¨v wjL| [Write down a second order 

IVP.]  

 (M) Kwm-wcqv‡bv Aw¯—Z¡ev` Dccv`¨wU eY©bv Ki| [State Cauchy-Peano 

existence theorems.]  

 (N) †gŠj g¨vwUª· Gi msÁv `vI| [Define fundamental matrix.] 

 

 (O) Kx kZ© mv‡c‡¶ ( )
dx

A t x
dt

  Gi wZbwU mgvavb 1 2( ), ( )x t x t  Ges 

3 ( )x t  †hvMvkªqx Awbf©ikxj n‡e? [What is the condition that the 

solutions 1 2( ), ( )x t x t  and 3 ( )x t  of ( )
dx

A t x
dt

  are linearly 

independent?]  

 (P) hw` 3, 3   †Kv‡bv mggvwÎK †Rv‡Ui AvB‡Mb gvb nq, Z‡e D³ 

mgxKiY †Rv‡Ui Awbf©ikxj mgvavb Kx Kx? [If 3, 3   are the Eigen 

values of a homogeneous system, then what are the independent 

solutions of the system.]  

 (Q) †hvMR mgxKi‡Yi msÁv `vI| [Define integral equation.] 

 

 (R) fj‡Ziv I †d«W‡nvg †hvMR mgxKiY Zzwg Kxfv‡e kbv³ Ki‡e? [How 

can you identify the Volterra and Fredholm integral equations?] 

 

 (S) mylg w¯’wZkxjZvi msÁv `vI| [Define uniform stability.] 

 

 (T) wØZxq cÖKv‡ii fj‡Ziv AmggvwÎK mgxKi‡Yi mvaviY AvKviwU †jL| 

[Write the general form of non-homogeneous VIE of second kind.] 

 

 (U) MÖxb dvskb msÁvwqZ Ki| [Define Green’s function.] 

 

 (V) wØZxq µ‡gi mxgvbv-gvb mgm¨vi GKwU D`vniY `vI| [Give an 

example of second order boundary value problem.] 

 

 

L-wefvM 

2| †`LvI †h, 
2( , )f t x x  dvskbwU {( , ) : | | 1, | 1| 1}R t x t x     

AvqZKvi GjvKvq wjcwmR kZ© wm× K‡i| wjcwmR aª“eKI wbY©q Ki| 

[Show that the function 2( , )f t x x  satisfy the Lipschitz condition 

in the rectangular region {( , ) : | | 1, | 1| 1}R t x t x    . Also find 

the Lipschitz constant.]  

3| wcKv‡W©i ch©vqµwgK Avmbœ gvb c×wZ e¨envi K‡i Avw`gvb mgm¨v 

, (0) 1
dy

x y y
dx

     Gi cÖ_g wZbwU Avmbœ gvb wbY©q Ki| [Using 

Picard’s method of successive approximation find the first three 

approximations of the IVP , (0) 1
dy

x y y
dx

    .] 

 

4| cÖ_g µ‡gi n -msL¨K Aš—iK mgxKi‡Yi GKwU mgxKiY †RvU †jL| AZtci 

mgxKiY †RvUwU‡K ( ) ( ) ( )x t A t x b t    AvKv‡i cwiYZ Ki| [Write 

down a system of first order n -linear differential equations. Also 

convert the system into the form ( ) ( ) ( )x t A t x b t   .] 

 

5| AmggvwÎK mgxKiY †RvU ( ) ( ) ( ) ( )x t A t x t b t 


 Gi mgvav‡b aª“eK 

cwieZ©b c×wZ eY©bv I cÖgvY Ki| [State and prove the variation of 

constants formula for the non-homogeneous system 

( ) ( ) ( ) ( )x t A t x t b t 


.]  

6| Aš—iK mgxKiY 2 0x x x     Gi k~b¨ mgvav‡bi w¯’wZkxjZv Ges 

AmxgZUxq w¯’wZkxjZv cix¶v Ki| [Test the stability and 

asymptotically stability of zero solution of the DE 2 0x x x    .] 

 

7| fj‡Ziv †hvMR mgxKiY 
0

( ) 1 ( )
t

x t x s ds    Gi wiRj‡f›U Kv‡b©j wbY©q 

Ki| AZtci mgxKiYwU mgvavb Ki| [Find the resolvent kernel and 

hence solve the VIE 
0

( ) 1 ( )
t

x t x s ds   .] 
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8| 

1/2

0

1
( ) sin ( )

4 4

t
x t t t s x s ds

 
   
    †hvMR mgxKiYwU mgvavb Ki| 

[Solve the IE: 
1/2

0

1
( ) sin ( )

4 4

t
x t t t s x s ds

 
   
   .] 

 

9| cÖwZmg Kv‡b©‡ji msÁv `vI| †`LvI †h, cÖwZmg Kv‡b©‡ji AvB‡Mb gvbmg~n 

ev —̄e| [Define symmetric kernel. Show that eigen values of a 

symmetric kernel is real.]  

 

M-wefvM 

10| cÖgvY Ki †h, Avw`gvb mgm¨v 0 0( ) ( , ), ( )x t f t x x t x   , †hvMR mgxKiY 

0
0( ) ( , ( ))

t

t
x t x f t x s ds    Gi mgZzj¨| AZtci Avw`gvb mgm¨v 

2 4( ) , (0) 1x t t x x     Gi mgZzj¨ †hvMR mgxKiY wbY©q Ki| [Prove 

that the IVP 0 0( ) ( , ), ( )x t f t x x t x    is equivalent to the integral 

equation 
0

0( ) ( , ( ))
t

t
x t x f t x s ds   . Also determine the integral 

equation which is equivalent to the IVP 2 4( ) , (0) 1x t t x x    .] 

 

11| Avw`gvb mgm¨v 0 0( , ), ( )
dx

f t x x t x
dt

   Gi Rb¨ Aw¯—Z¡ I Abb¨Zv Dccv`¨ 

eY©bv Ki| AZtci Avw`gvb mgm¨v 
21 , (0) 0

dx
x x

dt
    Gi mgvav‡bi 

Aw —̄Z¡ I Abb¨Zv Av‡jvPbv Ki| [State the existence and uniqueness 

theorem for IVP 0 0( , ), ( )
dx

f t x x t x
dt

  . Also discuss the existence 

and uniqueness of the solution of the IVP 21 , (0) 0
dx

x x
dt

    and 

solve it.]  

12| cÖgvY Ki †h, ( ) ( ) ( )x t A t x t   Gi mKj mgvavb †mU GKwU n -gvÎvi 

wjwbqvi RMZ MVb Ki| †hLv‡b ( )A t  GKwU n n  µ‡gi Awew”Qbœ g¨vwUª· 

Ges ( )x t  GKwU n  †f±i| [Prove that the set of all solutions of 

( ) ( ) ( )x t A t x t   where ( )A t  is a continuous n n  matrix function 

on some interval 1 2( , )t t  and ( )x t  is an n -vector forms a linear 

space of dimension n .]  

13| wbgœwjwLZ •iwLK mggvwÎK mgxKiY †RvU Gi †gŠj g¨vwUª· wbY©q Ki| AZtci 

mgxKiY †RvUwU mgvavb Ki: 1 1 2 3 2 1 2 33 , 3 ,x x x x x x x x        

3 1 2 33 3x x x x    | [Compute a fundamental matrix of a 

homogeneous linear system 1 1 2 3 2 1 2 33 , 3 ,x x x x x x x x        

3 1 2 33 3x x x x    . Also solve the system.]  

14| D`vniYmn w¯’wZkxjZvi msÁv `vI| cÖgvY Ki †h, ( )x A t x   Gi mKj 

mgvavb w¯’wZkxj hw` Ges †Kej hw` Bnviv Ave× nq| †hLv‡b ( )A t  GKwU 

[0, ]  e¨ewa‡Z n -µ‡gi Awew”Qbœ g¨vwUª· Ges x  GKwU n -µ‡gi †f±i| 

[Define stability with example. Prove that all solutions of 

( )x A t x   where ( )A t  is an n n  continuous matrix on [0, ]  and 

x  is an n -vector are stable iff they are bounded.] 

 

15| cÖ_g cÖKvi fj‡Ziv †hvMR mgxKi‡Yi mvaviY AvKviwU †jL| AZtci Bnv‡K 

wØZxq cÖKv‡ii fj‡Ziv †hvMR mgxKi‡Y iƒcvš—‡ii kZ©mg~n D‡jL Ki| cÖ_g 

cÖKv‡ii fj‡Ziv †hvMR mgxKiY 
0
3 ( )

t
t st x s ds   mgvavb Ki| [Write 

down the general form of VIE of 1st kind. Also mention the 

conditions for which it may be converted of VIE of 2nd kind. Solve 

the VIE of 1st kind 
0
3 ( )

t
t st x s ds  .] 

 

16| †d«W‡nvg †hvMR mgxKiY ( ) ( ) ( , ) ( ) , [ , ]
b

a
x t f t k t s x s ds t a b    Gi 

ch©vqµwgK cÖwZ ’̄vcb c×wZ‡Z mgvavb Ki| [Solve the Fredholm integral 

equation ( ) ( ) ( , ) ( ) , [ , ]
b

a
x t f t k t s x s ds t a b    by the method of 

successive substitutions.]  

17| †hvMR mgxKiY 

1
3 2

1
( ) (5 4 3 ) ( )x t ts t s ts x s ds


    Gi AvB‡Mb gvb I 

AvB‡Mb dvskbmg~n wbY©q Ki| [Determine the eigen values and eigen 

functions of the IE 
1

3 2

1
( ) (5 4 3 ) ( )x t ts t s ts x s ds


   .] 
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